CCL8 enhances sensitivity of cutaneous squamous cell carcinoma to photodynamic therapy by recruiting M1 macrophages.
Antitumor immunity induced by photodynamic therapy (PDT) is believed to depend on the degree of local and systemic inflammation. The recruitment of leukocytes, in particular by the chemokine CCL8, to the sites of tissue damage has been strongly associated with the initiation of inflammatory reactions. To evaluate whether and how CCL8 enhances the immune response against tumors in 5-aminolevulinic acid (ALA)-mediated PDT. In this study, we investigated the effect of ALA-PDT-induced CCL8 expression on the recruitment and polarization of macrophages using immunohistochemistry, western blot and Transwell cell migration assay. We evaluated CCL8 expression following ALA-PDT in vitro and in vivo by using RT-PCR, western blot, and ELISA in clinical cutaneous squamous cell carcinoma (cSCC) samples, a mouse model of cSCC, tumor cells, and macrophages. The effect of the combination of ALA-PDT with CCL8 treatment on anti-tumor immunity was tested in the mouse model. We found that ALA-PDT enhanced CCL8 expression, increased the number of macrophages in tumor, and stimulated their M1 pro-inflammatory phenotype characterized by high expression levels of CD16 and CD80, low expression level of CD163, and absence of CD206 expression. Furthermore, CCL8 enhanced the effect of ALA-PDT on cSCC in mice, such a combination of CCL8 and ALA-PDT had a stronger positive effect in the treatment of mouse cSCC than PDT alone and suppressed tumor volume regrowth. ALA-PDT induces CCL8 expression and recruits M1 macrophages, thus suppressing tumor growth.